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spiral-arm features 
Carina feature, 47, 49, 
60 
Cygnus feature, 48-49 
4-ke —s arm, 45, 
48, 
encom arms, 47- 
48, 51 
Orion spur, 47-49, 58, 60, 
90 


Outer arm, 47, 56 

Perseus arm, 44, 47, 50, 
60, 62 

Sagittarius arms, 44, 47, 
60 


spiral structure 
observations of, 40, 45- 
46, 49-51, 55, 61-62 
theory of, 49-51, 61 
thermal emission in, 59- 
60 
tidal warping in, 55-56 
see also H I and H II regions 
Gamma rays 
solar, 125 


Hadley regime 
in planets' atmospheres, 
305, 314-15, 325, 327 
Hall term, 670 
Hayashi convection phase, 
671, 674 
HI regions, galactic 
— of, 40, 5i- 


compressed shells, 68, 78, 
82, 89 

densities, 57-59, 68, 70, 
81-82 

distribution, 40-43, 47, 67 
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electron distribution, 69 
expanding shells, 69 
fine structure, 42 


gas distribution, 
58, 64, 67 

gas pressure, 68, 72 

gravitational pressure, 
68 


48-49, 56- 


high-velocity clouds, 58, 
64 


infrared spectra of, 256 

instabilities in, 68 

layer shape, 54-56 

layer thickness, 56 

magnetic fields within, 
68 

mapping, 39-40, 45-47, 
54 


maser action, 58-59 
mass, 57 
photoionization of, 72 
radio line profiles, 40-43 
shock front, 77, 82 
spiral structure, 46-51 
symmetry of, 51-53 
temperature in, 67, 73 
21-cm line, 39-40, 42, 
88 
velocity fields, 41, 43-45 
H II regions, galactic 
background component, 
60 


densities, 61, 67, 69, 72, 
80, 82, 94 

evolution of, 68-71, 75, 77- 
34 


expansion of, 67-71, 78 

instabilities in, 94 

ionization fronts, 67, 70-71, 
73-82, 94 

line profiles, 90, 94 

mapping, 39-40, 60 

optical continuum, 86 

optical regions, 60 

pulsars, 61 

radiation pressure within, 
68 


radio continuum, 59-60, 
88 

recombination lines, 60-61, 
88, 90 

shockwave fronts, 68, 71, 
73-77, 81 

stellar winds in, 68 

Strémgren aoe 67, 69- 
71, 81 

temperatures, 67, 71, 
73 

thermal sources, 59-60, 
34 

velocities, 60-61, 80-81, 
94-95 
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Infrared astronomy; 
Solar flares, Ha emission 


I 


Infrared astronomy 

chromospheres of cool stars, 
293-94 

; 288 

diffuse nebulae, 95 

dust radiation in diffuse 
nebulae, 84 

interstellar spectra, 287- 
88 


isotopic molecules in stars, 
289-91 

lunar observations, 507- 
9 


planetary spectra 
Jupiter, 342 
Mars, 329 
Venus, 323 
quasar (3C 273), 532-33 
stellar emission lines, 
256 
early-type stars, 266 
Mira variables, 266-68 
8 stars, 267 
T Tauri stars, 269 
Wolf-Rayet stars, 266 
stellar opacity 
— , Pfund continua, 
7 eeareae absorption, 
9 
H™ absorption, 291-92 
Hj absorption, 292, 295 
HgO absorption, 292, 295 
He™ absorption, 292, 
295 
stellar spectra, 249- 
302 


atomic identifications, 
249-69, 288, 293-94 

isotopic identifications, 
289-91 

molecular equilibrium 
concentration, 269- 
70 

molecular identifications, 
249-52, 255, 265, 271- 
88 


observational data, 251- 
53 


lu region, 256-63, 298 

2u region, 251-53, 263- 
66, 298 

3u region (far-infrared), 
254, 266, 287-88 

unidentified molecular 
bands, 286 


Instrumentation 


attitude controls in stabilized 

satellites, 451-52 
infrared stellar spectra, 
250-53 
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synthetic-aperture radio 
telescopes, 353-74 
ultraviolet systems compo- 
nents in 
balloons, 449 
orbiting astronomical 
observatories, 453-54 
stabilized artificial satel- 
lites, 450-53 
unstabilized artificial satel- 
lites, 449-50 
X rays, 121-29, 132, 135- 
36, 140-41 
Interferometer 
see Radio telescopes 
Interstellar medium, 67-69, 
85-89, 430-32 
flare phenomenon, 149 
interstellar dust, particles, 
s 
distribution, 89 
extinction due to, 67, 88, 
461-63 
grain models, 463 
in H I clouds, 59, 68, 
84 
in H II clouds, 73, 85 
infrared observations, 
288-89 
infrared radiation, 84 
radiation pressure on, 68, 
85-87 
interstellar gas 
boron, search for, 118 
chemical composition of, 
99, 432 
hydrogen concentration, 
467-68 
Li, Be abundance, 117- 
18 
magnetic fields in, 84-85, 
99 
ultraviolet observations, 
425, 431-32, 466-68 
stellar winds in, 85 
Ionization 
photoionization in diffuse 
nebulae, 72 
in stellar radiation, 73 
Ions 
collision excitation in diffuse 
nebulae, 72 
recombination radiation in 
diffuse nebulae, 72 
spectra of 
in Sun, 135-39 
Isotopes 
see Abundances 


J 


Jupiter 
atmosphere 
belts, zones, 342, 344 
cloud chemistry, 341- 
42 
cloud density, 346 
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cloud temperature, 345- 
46, 349 

motions within, 346-49 

observations of, 341- 
44 

structure, models of, 322, 
344-46 

thermal structure, 341- 
44 

decametric radiation 

anisotropy of, 588 

bursts, 344, 588, 643, 
658 

dynamic spectra of, 588, 
590-93 

Faraday rotation, 598 

geometric model, 600- 
1 


interplanetary scintillation 
observations, 658 

L bursts, 593, 596, 598 

longitude distribution, 589- 
90 


polarization of, 588, 595- 
97 


power spectrum, 579, 588- 
89 

rotation period, 588, 598- 
600 

8 bursts, 593-95, 597-98, 
615 

source size of, 595 

storms, 588 

theories of, 613-16 

decimetric radiation 

continuum, 623 

emission contours, 582- 
84 

field symmetry, 582, 
616 

flux variation, 578-81 

longitude variation, 579- 
81 


lunar occultation of, 583- 
84 


nonthermal emission, 
578 
polarization of, 578, 580- 
82, 584, 587 
rotation period, 584-85 
Stokes parameters, 587 
gynchroton emission, 578- 
79, 581, 583-85, 616 
Great Red Spot, 344, 348- 


interior, model of, 196-97, 
344-45, 348 

internal heat, 343-44 

long-baseline interferometry 
of, 622 

magnetic field, 50, 577, 
581-85, 587-88, 594, 
598, 600, 603, 605, 610, 
613, 615-16 

magnetosphere, 577-618 


electric-field acceleration, 
611 

energy considerations, 
608-11 

induction mechanism, 611- 
12 

lo effect, 584, 589-91, 
598, 600, 610, 612, 613- 
15 

ionosphere, 606-7 

plasma distribution, 602- 
5 


ring current, 605 
rotation of, 602-3, 609 
satellite interactions, 611- 
13 
theoretical models, 608, 
610 
thermal plasma, 606-7 
wave phenomena, 612- 
13 
moment of inertia, 183-84 
radar measurements, 213 
radio spectrum, 578-79, 
583, 585 
rotational energy, 609 
Van Allen radiation belts, 
583, 587, 606, 608, 615- 
16 


Kepler's supernova 
lunar occultation, 633 


L 
Laplace's equation, 676- 
77 


Line profiles 
wae oe 40-43, eae 


Laem on stars, 99-120 
Ap, Am stars, 116 
Ba II stars, 114-15, 117 
carbon stars, 114-16, 
117 
of, 103-4, 108-9, 
113, 116-17 
early F stars, 113 
field stars, 109-14 
G stars, 109, 115, 117 
giants and supergiants, 112, 
114, 116-17 
isotope ratios, 109, 117 
K stars, 109, 115, 117 
K/M dwarfs, absence of, 
116-17 
“—— reactions in, 103- 








production by 
big bang, 100 
little bangs, 100-1 
proton-proton chain, 
101 
spallation, 101-2, 112, 
116 
supernovae, 102-3 
8 stars, 114-16, 117 
ee relations, 
young stars, 108-9 
Lyman (resonance) radiation 
hydrogen 
continuum, 72, 81 
galaxies, 434-35 
interstellar gas, 58-59, 
431-32, 467-68 
Q80s, 530, 532-33, 
537 


stars, 431-32 
other elements (Sun), 127, 
132, 136, 142, 432 


M 82, 434 
Magellanic Clouds, 56 
Magnetic fields 
interplanetary, 3 
interstellar, 3, 62 
stellar, 665, 668-69 
see also Cosmic rays; 
Diffuse nebulae; Earth; 
Jupiter; Massive objects; 
Sun 
Magnetosphere 
see Earth; Jupiter 
Mars 


atmosphere 
clouds, 331, 336, 
340 


CO presence, 330 

COz content, 329 

COg influences, 334-36 
diurnal winds, 337-40 
dust storms, 336, 340 
heating effects, 309 
H90 effects, 334-35 
motions, 336-40 


temperature profiles, 336- 
37 


temperature variations, 
331-33 
thermal structure, 309, 
320, 333-36 
water content, 330 
= movements, 331- 
zonal winds, 337, 339 
composition of, 194-95 
insolation, 305 
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interior 
model of, 188, 194- 
95 
moment of inertia, 177, 
183 
radar studies, 239-45 
mapping, 242-45 
reflectivity, 213, 240- 
41 
surface roughness, 241- 
42 
seasonal changes, 305 
surface temperatures, 330- 
31, 333-35 
— topography, 329- 


synoptic maps, 331-32 
Massive objects, physics of, 
553-76 
evolution, 561-65 
es energy, 561-62, 
9 


CNO cycle, 562-65 
final stages, 568-71 
Kelvin-Helmholtz contrac- 
tion, 563 
formation, 554-55 
entropy factor, 554-55 
Jeans criterion, 554 
high-entropy models, 555- 
65, 573 
energy considerations, 
557-61 
—- transport, 556- 
7 


gravitational collapse, 
100-1, 569-70, 573 

magnetic fields, 557-59 

mass motions, 557-59 

nuclear explosions, 570- 
73 

perturbation effects, 557 

relativistivistic effects, 
557-59 

rotation, 559-60, 565, 
569 


standard model, 555- 
57 
temperature influence, 
557 
turbulence, 560, 565 
low-entropy models, 565- 
68 
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reflectivity, 213, 245- 
46 
surface roughness, 246 
Meteorites 
Be/Li® ratio in, 101, 107, 
111-12 
Mills Cross radio telescope, 
354, 358 
Mohorovitic discontinuity, 
189 


Moment of inertia 
in planets, 180-84 
Moon 
cratering theory, 474- 
84 


artificial explosions com- 
parisons, 474-75, 477- 
78, 480-81 

fallback and throwout, 
482-84 

mutually destructive impact, 
475-80 

semidestructive impact, 
480-82 

craters, 220 

densities in maria, 498- 

500 


erosion mechanisms, 518- 
24 
flooded craters, 500- 
3 
overlapping, 517-18 
profiles, 493-95 
radar mapping, 227-30 
ray craters, 495-97 
crustal rock strengths, 492- 


503 
orthographic relief, 
495 


diurnal libration, 217 

foot surface impressions, 
524 

hazards to astronauts, 515 

impact fluxes, 497-98, 
518-22 

infrared observations, 507- 
9 


maria 
cratering in, 491-92 
lava flows, 490 
origin of, 489-92 
radar mapping, 228 
tidal breakup, 490-91 
occultations 


radio observations of, 632- 
43 
origin of, 484-92 
accretion by impact, 484- 
86 


clumping of tidal debris, 
485 

date of, 489 

fragments inside Roche's 
limit, 487-88 

incomplete fragmentation, 
488-89 

orbiting encounters, 484-85 
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thermal state at, 489- 
90 

tidal evolution, 487 

overlay structure, 220, 503- 

ll 

cratering, 511-15, 518- 
21 

cratering ejecta, 503-5, 
513, 515 

— 517-19, 522- 
4 

oo influxes, 509- 
1 

mixing of, 516-17 

particle sizes, 505 

physical, chemical, and 
thermal properties, 505- 
9 


sputtering, 509, 517 
physical data, 179 
radar studies, 202, 207, 

213 
angular scattering law, 
244 


aperture- synthesis tech- 
nique, 217-18 

dielectric constant, 220- 
21 


reflectivity, 213-14, 216, 
218-22, 227-30, 506-7 
surface polarization, 224- 

26 
surface roughness, 221-26, 
506-7 
radio observations, 507- 
9 
substratum, 220 
surface conditions, 473- 
526 
Surveyor experiments, 220- 
21, 223 
see also Space vehicles 
transport of material, 515- 
24 
ballistic, 515-16 
electrostatic, 516 


N 


Neptune 
interior 
model of, 197-98 
moment of inertia, 184 
Novae 
nuclear reactions in, 100 
recurrent novae 
emission lines present, 
266 
ultraviolet spectra of, 424, 
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in massive objects, 571- 
13 


0 


OH sources, 45-51, 61, 91, 
95, 621-22, 627-28, 
644 
Ohmic diffusion term, 670 
One-Mile Radio Telescope, 
362-63, 368, 371, 584 
Orion Complex, 47-49, 58, 
60, 89-93, 467 
Barnard Loop, 92-93 
— emission in, 
69 
Orion Nebula, 80, 90-92, 
288, 433 
ultraviolet emission, 467 


P 


Paschen series 
absorption lines 
in early-type stars, 251, 
254, 256 
in late-type stars, 254, 
256 
emission lines 
in Mira variables, 267 
in § stars, 267 
Peculiar velocity 
in galactic structures, 
45 
Perseus arm 
see Galaxy 
Pfund series 
infrared stellar continuum, 
291 
Photons 
ionizing in H clouds, 69- 
70 
Plages, solar 
X-rays in, 128 
Planetary nebulae 
central stars, 423, 433 
infrared emission, 268- 
69 
mass loss, 100 
ultraviolet emission, 425, 
432-33 
Planets 
atmospheres, 303-52 
adiabatic lapse rate, 309- 
10 
rae model of, 310- 


equations of motion, 306- 
9 


geostrophic approximation, 


307-8 
Hadley regime, 305-6, 


hydrostatic approximation, 
307 


Poisson's equation, 308 
potential temperature, 
308 


radiative equilibrium of, 
309-10 
thermal circulation of, 
305-6 
thermal-wind equation, 
308-9 
wave regime, 306 
interiors 
chemical composition, 
179, 189-93 
Clairaut's equation, 181 
densities, 185-86 
elasticity, 184 
heat sources, 189 
eS, 184-87, 
models of, 196-98 
pressures, 184 
rigidity, 184 
stresses, 184 
moment of inertia, 181- 
84 
physical data, 178-79, 304 
rotation 
Coriolis forces, 305-8, 
314, 317, 328 


conductivity, 202, 204 

delay depth, 213 

delay function, 201, 216- 
18, 222-23 

— constant, 202- 


Doppler broadening, 213, 
216, 218 
ne dispersion, 201, 
17 
magnetic permeability, 
202 


mapping, 216-18 
permittivities of rocks, 
203-4 


polarization effects, 211- 
1 


reflection coefficient, 202- 
7, 211-15 

reflection intensity, 201 

scattering law, 215-16, 
244 

scattering from various 
surfaces, 207-11, 214- 
15 

surface penetration of 
signals, 204-5 


430 325, 327 
Nuclei heat equation, 306, 309 
see Cosmic rays; Solar heating terms, 309-12 


Planets, individual 
refer to each planet 
Plasma 


flares; Stars 
Nucleosynthesis 


heat sources, sinks, 309- 
12 


coronal, 132 
solar, 149-50, 152, 156, 170 





synchroton radiation associa- 
tion 
see Synchroton radiation 
Pluto 


physical data, 179 
Poisson's equation, 308, 676- 
78 


Population I stars, 563, 

569 

Positrons, 1, 8-10, 28-29 

Poynting theorem, 416 

Poynting vector, 381, 404, 
414 

Primary cosmic radiation, 
1-2 

Proton-Flare Project, 149- 
50, 153 

Proton-proton chain 

in massive stars, 563 
stellar production of Li, 

Be, 101 

Protons 

in cosmic rays, 1, 7, 9- 

12 
in solar flux, 132 
in synchroton mechanism, 
409-11 
Protostars, 70, 99 
Pulsars, 39, 61 


Q 


Ss 

3C 273, 531-33, 535 

see also Quasistellar radio 
sources 

Quasistellar objects (QSOs) 

— lines, 535- 


origin, 538 

redshifts, 527, 535-37 
continuous energy distribution 

ew photometry, 


observations, 532-33 
optical polarization, 533- 
34 


optical variability, 527, 
534-35 
cosmological aspects, 546 
— ition in the Universe, 
element abundance, 574 
emission lines, 534 
identifications, 530 
interpretations, 531-32 
redshifts, 530-35, 574 
evolution, 544-45 
a lines, 531-32, 


ee 529-30, 
model interpretations 


cosmological hypothesis, 
540-43 
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Doppler hypothesis, 543 

gravitational hypothesis, 
543-44, 553, 574 

inverse Compton scatter- 


ing, 541 
mechanisms, 546-47 


redshift correlations, 541- 
42 
redshift distributions, 
542 
similarities with radio 
galaxies, 542-43 
radio properties, 538-40 
diameters and structure, 
539 
microwave spectra, 539 
polarization, 539-40 
radio variations, 540 
surveys and positions, 
538-39 
ultraviolet emission, 425, 
434 
ultraviolet excess, 529 
variability, 527 
Quasistellar radio sources 
(QSS), 527-28 
angular diameters, 527 
flare phenomena, 149 
identifications, 528 
interferometer observations, 
629-31 
magnetic fields, 410-17, 
574 
positions, 528 
relativistic velocities, 405, 
408, 410, 574 
source counts, 544-46 
synchroton radiation, 405, 
408, 410, 418 
ultraviolet emission, 425, 
434-35 
variability, 527 


Radar 
see Moon; Planets 
Radiation pressure 
within diffuse nubulae, 68, 
TT, 85-87 
Radio galaxies 
explosions in, 405-8, 434, 
553, 573 
synchroton emission in, 
405, 410, 418 
Radio sources 
see Radio telescopes 
Radio telescopes 
resolution, 353, 
363, 365-67, 371-72, 
619-20 
ee limitations, 


correlators, 354, 363, 
368 


electromagnetic precision, 
367, 371 
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electronic system, 363- 
67 
Greenbank three-element 
telescope, 368, 370- 
11 
high-resolution techniques, 
619-64 
comparison of methods, 
654-56 
oo sources, 627- 
cutoff cases, 654-55 
observations near Sun, 
655-58 
ee 353- 


cliff interferometer, 620 

correlator interferometer, 
365, 368 

geometry of, 361-62, 623- 
24 


intensity interferometer, 
621 

Michelson interferometer, 
622 


phase-switching interferom- 
eter, 353, 620 

three-element interferom- 
eter, 368, 370 

very long-baseline inter- 
ferometer, 619-32 

interplanetary scintillations, 

619-22, 632, 640, 643- 
58 


Arecibo observations, 


history of, 643 

isotropic Gaussian screen, 
647-48 

model fitting, 650-52 

moving screen, 648-49 


resolution, 652-53 
scintillation index, 647, 
651, 656-57 
sensitivity, 652 
lunar occultations, 619-20, 
632-43 
bandwidth, 637-38 
brightness distribution, 
640-41 
corrections, 639-40 
ere pattern, 635- 
history of, 633-34 
Jupiter, 584 
observations, 642-43 
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position determination, 
528, 641-42 
resolution, 637-38 
restoration of diffraction 
pattern, 636-38 
S/N ratio, 638-39 
theory of, 634-37 
time constant, 637 
mechanical stability, 
367 
sensitivity, 353, 652 
source mapping, 358, 360- 
61, 363-64 
supersynthesis (Earth rota- 
tion synthesis) 
beamwidth, 363 
design of arrays, 368- 
71 


Fourier analysis of arrays, 
627 

transfer functions of arrays, 
369-71 

supersynthesis telescopes 

Australia, 372 

England: One- Mile Tele- 
scope, 362-63, 371; 
Three-Mile Telescope, 
371 

Netherlands, 372 

United States: correlator 
array, 371-73 

synthetic apertures, 217-18, 

353-74 

bandwidth, 355, 358-59 

collecting area, 361 

correlators, 353-54, 361, 
363, 368, 372 

design, 357-58 

early designs, 358-61 

Fourier series analysis, 
353, 356, 358 

Fourier transform, 356- 
58, 369-71 

fringe function, 356 

instrumental delay, 355 

interference pattern, 
353 


planetary surfaces observa- 
tions, 217 

sidelobes, 358-59 

spatial frequencies, 355- 
56, 358 

theory of, 354-57 

time delay, 355-57 

transfer function, 357- 
59 

very long-baseline, 619- 

32 


cross-correlation, 626- 
27 

equipment, 371, 625-27 

fringe reduction, 626- 
27 


history, 620-23 

measurements, 527, 629- 
31 

phasor output, 627 
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reduction techniques, 625- 
27 
scintillating radio sources, 
654-55 
theory of, 623-24 
time setting, 626-27 
Reynolds number, 668 
Roche's limit, 487 
Rockets 
cosmic-ray observations, 
1, 14 
solar-flare observations, 
149 
solar X-ray photographs, 
126, 129 
stabilized rockets, 445- 
49 
star-pointing controls, 445- 
46 


ultraviolet observations, 
421-22 
unstabilized rockets, 444- 
45 
Rosette Nebula, 85, 89, 92- 
93 


Sagittarius A 
continuum in, 51, 56 
H I absorption profile, 

51 
OH absorption in, 45 


moment of inertia, 183- 
84 
physical data, 178-79 
Schwarzschild radius, 569 
Seyfert galaxies, 425, 434, 
527, 533, 553, 573-74, 
629, 632 
Solar corona 
see Corona, solar 
Solar 
radio observations of, 
632 
X-ray observations of, 128 
Solar flares, 149-76 
bremsstrahlung in plasma, 
152 
component mechanisms of, 
158 


ead production, 

current- sheet field configu- 
rations, 168-72 

disk flares, 156 

Doppler broadening, 156 

electric-current density, 
155 

electron densities, 156 

emission lines, 134-39 

energy distribution, 101 


energy storage of 
high-energy protons, 159, 
161, 165 
magnetic energy, 158- 
59 


magnetoacoustic flux, 159- 
60 


explosive phase, 150-51, 

156, 162-68 

current-sheet dissipation, 
163-65 

gas density, 163 

Petschek mechanism, 165, 
168, 174 

seat of explosion, 162 

shock dissipation, 163- 
64 


stored energy release, 
158, 162, 165 
flash phase, 156, 174 
Ha emission, 129, 134, 150, 
152-53 
high-energy-particle produc- 
tion, 150-52 
importance 1” flare, 156 
importance 3 flare, 157 
importance 3* flare, 150, 
158 
ion spectra, 135-39 
limb flares, 156 
magnetic-field changes, 
156-57, 170-72 
magnetic-field configurations, 
152 


flux tubes, 152, 159, 161, 


particle acceleration, 152, 
156, 158, 172-74 
decay stage, 150, 158, 164, 
172, 175 
electric-field effect, 151, 
173-74 
Fermi mechanism, 151-52, 
172-73 
plasma ejection, 149-50, 
152, 156, 170 
proton-producing, 150, 153, 
155-56, 169, 174 
radio bursts, 150, 152 
association, 150, 
153, 156, 160, 170, 174 
radiation, 


time sequence of associated 
phenomena, 151 
trigger mechanisms 
field burst-through, 161- 
62 
MHD instability, 161 





proton splash from corona, 
161 
thermal instability, 161 
type III bursts, 156 
Solar magnetic fields, 149, 
152-54, 156-57, 161, 
170 
Solar motion 
interstellar gas-star com- 
parisons, 62-63 
local standard of rest, 42- 
43 
Solar photosphere 
magnetoacoustic flux in, 
159-60 
Solar plasma, 2, 132, 142, 
150, 156 
Solar spectrum 
ions in flares, 135, 137 
X rays, 125-30 
Solar wind, 2-3, 132 
flare breakthrough, 169 
interplanetary scintillation, 
648-49, 654-56 
in Jupiter's environment, 
601-2, 608-10 
Space vehicles, manned 
solar-flares dangers, 
149 
ultraviolet observations 
from, 457 
Space vehicles, unmanned 
cosmic-ray observations, 
1 
Mariner 4, 329-30 
— 5, 320, 330- 
1 
Ranger series, 530-4, 511, 
518, 520-21, 523 
Surveyor series, 504, 511, 
518, 521, 523 
Venera 4, 320-22 
X-ray observations 
OSO series, 121, 129, 132- 
36, 139-40 
OV I-10 satellite, 127 
Solrad series, 121, 126, 
132 
see also Artificial satellites 
Spallation, 32, 101-2, 
116 
Spectra 
see Cosmic rays; Infrared 
astronomy; Stars; Sun; 
Ultraviolet astronomy ; 
X-ray astronomy 


Am stars 
Li, Be in, 116 


Li in, 114-15 
Carbon stars 
infrared spectra of, 251- 
52, 255, 258-59, 262-63, 
273, 275, 279-82, 285 
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Cepheids 
ultraviolet spectra of, 
424, 429 
6 Cephei stars 
ultraviolet spectra of, 
424, 429 
chemical initial composition, 
99 


early-type stars 
Brackett continuum, 
291 
effective temperature, 
460 
helium in, 100 
infrared emission lines, 
266, 288 
Paschen series, 254, 
256 
Pfund continuum, 291 
Sil in, 259 
ultraviolet spectra, 423- 
27 
evolution of 
see Stellar evolution 
extended atmospheres 
Be stars, 424 
P Cygni stars, 424 
Shell stars, 424 
F stars 
chromospheric and coronal 
lines, 427-28 
Li/Be ratio, 117 
Li content, 109, 113, 
117 
G stars 
Be content, 113, 115 
ric and coronal 
lines, 293-94, 427-28 


lines, 293-94, 427-28 

infrared spectra, 275, 
280-81 

Li absence in late dwarfs, 
116-17 

Li content, 109, 115 

lithium and beryllium in, 

99-120 
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Ca I emission, 293 

chromospheric and coronal 
lines, 293-94, 427-28 

infrared 251-52, 
255, 258-59, 261-62, 266, 
280-81, 283, 286, 288, 
290, 298 

Li absence in late dwarfs, 
116-17 

Li content in giants, 105- 
6, 112, 114-16 


SS Cygni variables, 429 


8 stars 
infrared spectra, 251-52, 
255, 258-59, 262, 273, 
275, 279-80, 285, 290, 
296, 298 
Li content, 114-16 
symbiotic stars 
emission lines, 266 
T Tauri stars 
infrared line emission, 
269, 288 
Li, Be abundances, 108, 
112, 115, 117 
ultraviolet spectra, 429 
Wolf-Rayet stars 
— emission lines, 
66 
ultraviolet spectra, 424, 
427, 432, 464-66 
X-ray stars, 149 
Stars, individual 
= spectra of, 250- 
Li, Be in, 108-17 
Stars, special 
@ Boo, 253-56, 258-59, 265- 
66, 268, 287 
a@ Her, 251, 254, 260, 262, 
266, 287 
a@ Ori, 250-51, 253-55, 257- 
60, 262-66, 272-80, 286- 
89, 291, 293 
a Sco, 260-62, 266, 268, 
277 


Mira, 266, 268, 287, 297 
NML Cyg, 254, 287-88 
NML Tau, 272, 297 

R And, 259-63, 268, 279, 


R Leo, 259, 261, 263, 267- 
68, 273, 277, 286, 294 
Sirius, 254, 263 
Taurus infrared star, 262 
Y and C Vn, 258, 260, 262- 
63, 268, 279, 281-83, 
286, 289-90 
Stellar evolution, 61, 70-71, 
96, 99-100, 669, 678, 
681-82 
Stellar rotation, 665-84 
angular momentum transport, 
672-74 
atmospheric structure, 679- 
82 


circulation patterns, 665, 
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667-70, 673, 676-77, 
679 
circulation velocity, 667-68, 
677, 679-80 
continuum radiation, 681 
convection, 672-74 
differential rotation, 681 
equivalent widths, 680- 
81 
hydrostatic equilibrium, 
665-72, 677 
internal structure, 676- 
79 
line profiles, 680-81 
magnetic fields 
Hall term, 670-71 
ohmic diffusion, 670-71 
poloidal, 667-69 
toroidal, 668, 670 
mixing, 669, 681 
radiative equilibrium, 665- 
72, 679 
spindown, 675 
stability, 674-75 
viscosity, 672-73 
white dwarfs, 665-66 
Stellar winds 
H clouds, 68 
Stokes parameters 
see Jupiter; Synchroton 
radiation 
Stratoscope project 
infrared stellar radiation, 
251, 253, 273-74, 286, 
288 
Strémgren spheres, 67, 69- 
71, 81 


Sudden ionospheric disturbance 


(SID), 142 
Sun 
active Sun 
coronal emission, 128- 
33 
X-rays, 128-30, 133, 141, 
149, 160, 632 
chromospheric activity, 
133 
chromospheric heating, 
170 


CN in, 280 
CO in, 280 
element identification 
lp region, 259 
2u region, 264-65 
beyond 2.6u, 266 
energetic particles, 2, 150- 
51 
Li, Be in, 101, 106-8, 
117 
magnetic fields, 2, 142, 
149, 670 
synchroton radiation, 411- 
17 
oblateness, 675-76 
plasma 
see Solar plasma 
proton flux, 132 


SUBJECT INDEX 


see also Solar flares 
quiet Sun 
eclipse observations, 128, 
632 


gamma rays, 125 
X rays, 122, 125-29, 
632 
radio interferometer obser- 
vations, 620-21 
solar modulation, 2-5 
sunspot cycle, 3-4, 126, 
133, 598 
viscosity, 672 
X rays, 121-50 
see also Solar flares; Solar 
motion; Solar photospere; 
Solar spectrum; Solar 
wind 


Supernovae 


cosmic-ray origin, 21 

lunar occultations, 633 

nuclear reactions in, 100, 
102-3 

synchroton radiation mecha- 
isms, 378, 405, 410, 
418 


Synchroton radiation, 375- 


420 
cosmic radio emissions, 
417-19 
bremsstrahlung mechanism, 
417 
plasma mechanism, 417- 
19 
Einstein coefficients, 392- 
95, 403 
energy flux of particles, 


383-85 
rotation, 386, 388, 
398, 400, 404 
Jupiter, 578-79, 581, 583- 
86, 616 
magnetic-field changes, 411- 
17 


maser action, 386 

negative absorption, 386- 
404, 418-19 

noncircular particle motion, 
375-79 

particle motion angled to 
euunatie field, 379- 


382, 386-87, 

389-96, 398-401, 403-4 

power-law spectrum, 401- 
2 


Poynting theorem, 416 

Poynting vecior, 381, 404, 
414 

proton radiation, 409-11 

QSS and quasars, 405, 408, 
410, 540, 632 

radiation tensor, 381-82, 
385, 387-92, 397, 400 

radio galaxies, 405, 410, 
418, 540 

reabsorption, 386-406, 


418-19 
relativistic particles, 387, 
389, 391, 395, 398-400, 
404, 410, 412, 417, 540 
solar, 141-43, 150 


Stokes parameters, 382, 
384-85, 387-88, 390-92, 
396, 400-1 

strong radio sources, 405, 
540, 574, 632 

ultrarelativistic particles, 
375-77, 381, 383-84, 
386-88, 393, 586 


T 


T Tauri 

see Stars 
Telescopes 

see Radio telescopes 
Thermal energy 

in diffuse nebulae, 72 


U 
Ultraviolet astronomy, 421- 
72 


balloons used in, 449 
Be stars, 424, 426-27 
Crab Nebula, 425, 
433 
detectors 
see Detectors 
—— stars, 423- 


absorption lines, 423-26 
emission lines, 426-27 
eclipsing binaries, 425, 
430 


extragalactic objects, 425, 
434-35 

Gemini observations, 457 

interstellar dust, 425, 430- 
31 

interstellar extinction, 461- 


63 
vapowens radiation, 463- 
interstellar gas, 425, 431- 
32 


interstellar hydrogen, 58 
interstellar lines, 466- 
68 
boron, search for, 118 
interstellar radiation, 463- 
64 
late-type stars (F-M) 





comparison with theory, 
458-61 
observational data, 457-58 
eer nebulae, 425, 432- 
reflective coatings, 435-37 
shell stars, 426-27 
space-vehicle equipment, 
446-57 
spectra: table of objects, 
424-25 
stabilized rockets used in, 
445-49 
stabilized satellites used in, 
450-53 
stellar spectroscopy, 464- 
68 


observational data, 465 
transmissive materials, 
435-36 
unstabilized rockets used in, 
444-45 
variable stars, 424, 428- 
30 
Wolf-Rayet stars, 424, 427, 
432 
Universe 
big-bang production of Li 
and Be, 100 
bounce production of Li and 
Be, 100-1 
fireball stage, 564 
Uranus 
interior 
model of, 197-98 
moment of inertia, 184 
physical data, 178-79 


Vv 


Van Allen radiation belt 
in Jupiter, 583, 587 
Variable stars 
infrared spectra of, 255-56, 
258-59, 267-68, 272-73, 
279, 284-85, 294-98 
Venus 
atmosphere, 233-34, 320- 
29 
absorption of radar signals, 
233-34 
chemical composition, 
320-21 
circulation models, 326- 
29 


SUBJECT INDEX 


Hadley circulation, 325, 
327 


heat sources, 325, 327 
infrared emission, 323 
maps, 323 
motions in, 325-29 
pressure, temperature, 
and density vs. height, 
320 
radiative equilibrium pro- 
files, 324 
thermal structure, 320-21, 
323-25 
cloud structure 
chemistry, 312, 323 
composition, 321-23 
markings, 322-23, 325 
Coriolis forces, 325 
interior 
model of, 188, 195 
Mariner 5 observations, 
320 
radar studies 
= spheric effects, 233- 


dielectric constant, 231 

mapping, 234-39 

polarization, 233 

radar features, 239 

reflectivity, 213, 231- 
32 


scattering effects, 
232 
surface roughness, 232- 
33 
seasonal changes, 305 
—_ temperature, 234, 
1 
Venera 4 observations, 234, 
320, 322 
von Zeipel's paradox, 666, 
668-69 
von Zeipel's theorem, 666- 
67, 680 
Wave regime, 306, 318 
White dwarfs, 678 
Wolf-Rayet stars 
see Stars 


x 


X-ray astronomy, 421 
extragalactic sources, 
532 


stars, 149 


713 


X-ray astronomy (solar), 
121-50, 421 
brem radiation, 
126, 131, 133, 142-43, 
152 
continuum emission, 131- 
33, 136, 139-40, 142 
effective temperature, 123, 
126, 131-33, 135 
flux radiation, 122, 124, 126- 
27, 135, 144 
line emission, 122, 124-28, 
130, 134-42 
instrumentation, 121-26, 
129, 132 
crystal meters, 
122-27, 129, 132, 135- 
37, 140 
grating spectrometers, 
124-26, 129, 140 
heliograph, 125 
photographic, 125, 128-29, 
132, 141 
see also Detectors 
inverse Compton radiation, 
142 
solar flares associated with 
emission lines, 122, 127, 
129, 134-39 
hard X rays, 121, 125, 133- 
34, 142-43, 149, 152 
— nuclei, 151- 


soft X rays, 129, 131, 139- 
41, 143, 150 
distribution, 121- 
23, 125-26, 129, 131, 
136-38, 142 
X-ray bursts, 122, 133-39, 
141-44, 151-52 
interpretations of, 141- 
44 


Y 


Young clusters 
lithium in 
F stars, 108 
Hyades, 108-9 
Pleiades, 108 
Young stars 
lithium in 
FU Ori, 108 
fOph, 109 
T Tauri type, 108 














